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Government Resea rch ,  t h e  Eng inee r ,  and t h e  P r o f e s s i o n a l  S o c i e t y  

by I. E. Garr ick* 

I n  keeping w i t h  t h e  g e n e r a l  theme of t h i s  mee t ing  (namely,  t h e  a r t i c u l a -  ii t i o n  of e n g i n e e r i n g  e d u c a t i o n  with p r o f e s s i o n a l  s o c i e t i e s ) ,  I have chosen  t o  
d i s c u s s  t h e  t o p i c :  some f a c t o r s  a f f e c t i n g  the  i n t e r a c t i o n  of government 
r e s e a r c h ,  t h e  e n g i n e e r ,  and t h e  p r o f e s s i o n a l  s o c i e t y .  A f t e r  much c o n s i d e r a -  
t i o n  and pondering of t h e  t o p i c  f o r  a p o s s i b l e  f r e s h  approach ,  and wondering 
how I w a s  self-mesmerized i n t o  t h i s  p o s i t i o n ,  I have come t o  t h e  c o n c l u s i o n  
t h a t  my r e a l  message r e l a t e s  t o  t h e  c u r r e n t  need f o r  c o n t i n u i n g  e d u c a t i o n  
and t o  t h e  achievement  of ways and means for  t h e  c o n t i n u i n g  p r o c e s s  of l e a r n -  
i ng .  Drawing t o  some e x t e n t  on my expe r i ence  i n  o v e r  30 y e a r s  of government 
r e s e a r c h  a t  NACA ( p r e d e c e s s o r  of NASA) and a t  t h e  N a t i o n a l  Aeronau t i c s  and 
Space A d m i n i s t r a t i o n ,  Langley  Research C e n t e r ,  I hope t o  i n d i c a t e  t h a t  t h e  
U n i v e r s i t y ,  t h e  F e d e r a l  Government, and t h e  P r o f e s s i o n a l  S o c i e t y  have pr imary  
r o l e s ,  r e s p e c t i v e l y ,  i n  b a s i c  f o u n d a t i o n s ,  advanced concep t s  ( ach ieved  th rough  
r e s e a r c h  and development ) ,  and communication, a l l  of which suppor t  " c o n t i n u i n g  
educa t ion .  " 

L e t  it b e  s t a t e d  a t  once ,  however,  t h a t  t h e r e  a r e  mutual  i n t e r e s t s  and 
needs so t h a t  t h e  r o l e s  of each  o v e r l a p .  Moreover, many t h o r n y  and v e x a t i o u s  
i s s u e s  a r i s e  t h e r e b y ,  i s s u e s  t h a t  conce rn ,  f o r  example,  t h e  p r o p o r t i o n  of 
t e a c h i n g  and r e s e a r c h ,  or of c o n s u l t i n g  and r e s e a r c h ;  what is b a s i c  o r  obso- 
l e t e  i n  t h e  c u r r i c u l u m ;  t h e  r o l e s  of b a s i c  and a p p l i e d  r e s e a r c h ;  t h e  mer i t s  
of t h e  argument "pub l i sh  or p e r i s h ; "  t h e  coping  wi th  t h e  r e t r i e v a l  of inform- 
a t i o n  and w i t h  t h e  in fo rma t ion  e x p l o s i o n ,  suppor t  of e d u c a t i o n  by  government 
g r a n t s  and c o n t r a c t s  o r  by p r i v a t e  funds ;  what r o l e s  of p r o f e s s i o n a l  s o c i e t i e s  
serve t h e  g o a l s  of e d u c a t i o n ;  and what a r e  t h e  o b l i g a t i o n s  of a p r o f e s s i o n a l  
man t o  h i m s e l f ,  t o  h i s  p r o f e s s i o n ,  and t o  s o c i e t y .  Obvious ly ,  we w i l l  n o t  
supp ly  answers  t o  t h e s e  i s s u e s ,  b u t  mere ly  note  t h a t  t h e r e  a r e  harmful  as w e l l  
a s  b e n e f i c i a l  e l e m e n t s  on each s i d e ,  hence a proper  b a l a n c e  i n  each  sphe re  i s  
a d e l i c a t e  matter. With t h e s e  p r e c a u t i o n a r y  t h o u g h t s  i n  view, l e t  u s  proceed 
t o  deve lop  o u r  t o p i c ,  w i t h i n  a framework of NASA and ,  i n  p a r t i c u l a r ,  Lang ley ' s  
e d u c a t i o n a l  programs.  

It  may b e  a p p r o p r i a t e ,  a s  t h i s  i s  t h e  a n n i v e r s a r y  of Thomas J e f f e r s o n ' s  
b i r t h d a t e ,  t o  r e p e a t  a remark of P r e s i d e n t  Kennedy. A t  d i n n e r  a t  The White 
House f o r  d i s t i n g u i s h e d  s c i e n t i s t s ,  l a r g e l y  Nobel p r i z e  l a u r e a t e s ,  P r e s i d e n t  
Kennedy s t a t e d  t h a t  never  had The White House e n t e r t a i n e d  so d i s t i n g u i s h e d  
a company a t  d i n n e r ,  s i n c e  t h e  t i m e  when Mr. J e f f e r s o n  d ined  t h e r e  a l o n e .  

* C h i e f ,  Dynamic Loads D i v i s i o n ,  NASA-Langley Research  Center  



The day  has  long  s i n c e  set  when a s i n g l e  man c a n  be v e r s a t i l e  o r  u n i v e r s a l  
i n  many d i s c i p l i n e s  o r  even a c r o s s  t h e  e n t i r e  spectrum of  a s i n g l e  d i s c i p l i n e .  
Our t e c h n o l o g i c a l  s o c i e t y  i n  t h i s  a g e  of s c i e n c e  is a n  e x t r e m e l y  complex one ,  
f u l l  of checks  and b a l a n c e s ,  wh i l e  a t  t h e  same t i m e  unde rgo ing  change a t  t h e  
most r a p i d  r a t e  i n  h i s t o r y ,  c h a r a c t e r i z e d  by a b o i l i n g  and f u l m i n a t i n g  t ech -  
nology. 
f e d e r a l  budget  f o r  several y e a r s  and r e p r e s e n t s  more t h a n  15 p e r c e n t  of t h e  
n a t i o n a l  budge t .  As ide  from n a t i o n a l  d e f e n s e  and f i x e d  c h a r g e  p a r t s ,  it is  
t h e  g r e a t e s t  p a r t  of t h e  budge t .  Applied r e s e a r c h  and development of over  
$18 b i l l i o n  annual  r a t e  i n  t h e  n a t i o n  i s  t h e  c h i e f  c a t a l y s t  f o r  o u r  i n d u s t r i a l  
development ; 80 p e r c e n t  i s  u n d e r w r i t t e n  by t h e  f e d e r a l  government a g a i n s t  
20 p e r c e n t  by p r i v a t e  i n d u s t r y .  
t h r e e  a r e  i n  r e s e a r c h .  We have grown i n t o  an age  of b i g n e s s ,  b i g  s c i e n c e ,  
b i g  e n g i n e e r i n g ,  and b i g  systems - systems whose c o s t s  range t o  hundreds of 
m i l l i o n s  of d o l l a r s .  The systems a re  not  l i m i t e d  t o  t h e  m i l i t a r y  a l o n e ,  such  
as long-range bombers, b a l l i s t i c  m i s s i l e s ,  o r  n u c l e a r  submarine f l e e t s ,  but  
a l s o  i n c l u d e  a wide range of p e a c e f u l  e n d e a v o r s ,  s u c h  as  high-energy a c c e l e r -  
a t o r s  f o r  b a s i c  r e s e a r c h  i n  p h y s i c s ,  a n a t i o n a l  highway sys t em,  a s u p e r s o n i c  
c o m r c i a l  t r a n s p o r t ,  t e l e s c o p e s  f o r  rad i o  as t ronomy,  and ,  of c o u r s e ,  t h e  
space program wi th  i t s  e a r t h  s a t e l l i t e s ,  p r o b e s  t o  t h e  moon and p l a n e t s ,  and 
t h e  l a n d i n g  of a man on t h e  moon and r e t u r n i n g  him s a f e l y  t o  e a r t h .  

Research and development h a s  been t h e  f a s t e s t  growing c a t e g o r y  of t h e  

Of e v e r y  10 e n g i n e e r s  i n  t h e  United S t a t e s ,  

It  is  a f a c t  of l i f e  and a n e c e s s i t y  t h a t  t h e  team of s c i e n t i s t - e n g i n e e r -  
t e c h n i c i a n  i s  i n h e r e n t  i n  our  advanced t echno logy .  The ivory-tower c o n c e p t  
of t h e  pure s c i e n t i s t  i s  t o d a y  l a r g e l y  a f i c t i o n .  With a l l  due homage t o  t h e  
s i g n i f i c a n t  i s o l a t e d  c a s e s  of t h e  lone-wolf s c i e n t i s t ,  more t h a n  ever t h e s e  
d a y s  he a l s o  needs a sounding b o a r d ,  W e  a r e ,  
a l l  of u s ,  s t a n d i n g  on t h e  s h o u l d e r s  of o t h e r  g e n e r a t i o n s ,  b u t  t oday  we a r e  
on t h e  s h o u l d e r s  of our own c o n t e m p o r a r i e s .  Even a s t ronomers  a re  now among 
t h e  most g r e g a r i o u s .  I t  is f o r t u n a t e  t h a t  t h e  t e c h n i q u e s  and methods of 
modern s c i e n c e  c a n  b e  pu t  t o  good u s e  by  so many of t h e  n o t - q u i t e - g e n i u s  
but-merely-competent v a r i e t y  of i n d i v i d u a l s .  ( O f  c o u r s e ,  c e r t a i n  well-known 
p i t f a l l s  of  t e a m w r k  must be  guarded a g a i n s t  by e n l i g h t e n e d  management, as 
t h e  d i l u t i o n  of p e r s o n a l  r e s p o n s i b i l i t y  and t h e  l a c k  of a s u i t a b l e  env i ron -  
ment f o r  i n d i v i d u a l s  of c e r t a i n  a n t i - t e a m  temperament,  b u t  w i t h  i d e a s ,  c u r i o -  
s i t y ,  and imag ina t ion . )  

i n t e r a c t i o n  w i t h  o t h e r  m r k e r s .  

A s  w e l l  exp res sed  by J. R. Oppenheimer*, s c i e n c e  and t e c h n o l o g y  are 
symbio t i c .  
new t e c h n i q u e s ,  new powers. Some of t h e  l a r g e s t  q u e s t i o n s  t h a t  t o d a y  ag i t a t e  
o u r  c u r i o s i t y  and m n d e r  r e l a t e  t o  t h e  d i s p o s i t i o n  and mot ion  of t h e  r e m o t e s t  
n e b u l a e ,  b i l l i o n s  of l i g h t  y e a r s  away. For ev idence  on t h i s  we l o o k  i n c r e a s -  
i n g l y  t o  r a d i o  astronomy,  which is based on microwave t e c h n i q u e s  l a r g e l y  
developed f o r  m i l i t a r y  p u r p o s e s  du r ing  and s i n c e  World War 11. Chemis t ry  and 
b iochemis t ry  a re  a b l e  t o  p u t  and answer q u e s t i o n s  n o t  o n l y  of s t r u c t u r e  b u t  
of dynamics,  because  t h e y  have a v a i l a b l e  t h e  n e u t r o n s  and t racers  which i n  
l a r g e  measure a r e  a byproduct  of t h e  i n d u s t r i a l  and m i l i t a r y  development of 

"Technology g i v e s  b a c k  t o  s c i e n c e  a r i c h  reward i n  new i n s t r u m e n t s ,  

* Symposium on B a s i c  Resea rch ,  American A s s o c i a t i o n  f o r  t h e  Advancement of 
S c i e n c e ,  1959,  p. 10 
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n u c l e a r  f i s s i o n .  I t  i s  t h i s  i n c e s s a n t  f eedback  and r e c i p r o c a l  f e r t i l i z a t i o n  
which makes a s h a r p  d i s t i n c t i o n  between pure science and t echno logy  academic 
and d r e a r y .  There is a l s o  a n  important  t r a f f i c ,  n o t  o n l y  i n  ideas  and i n  
equipment and i n  t e c h n i q u e s  b u t  i n  men, between t h e  two a t r a f f i c  w i t h o u t  
which bo th  would b e  t h e  poore r . "  

An impor t an t  i m p l i c a t i o n  of t h e  r a p i d  changes i n  t e c h n o l o g y  and t o  t h e  
compression of t h e  time i n t e r v a l  from g e n e r a t i o n  of ideas  t o  t h e i r  e x p l o i t a -  
t i o n  i n  a p p l i c a t i o n s ,  i s  t h e  c o r o l l a r y  t h a t  i f  our s t a n d a r d  o f  l i v i n g ,  or a t  
l eas t  i t s  index ,  i s  t o  c o n t i n u e  t o  r i s e ,  t h e  e x p l o s i o n  of t e c h n o l o g y  m u s t  
i n c r e a s e  f a s t e r  t h a n  p o p u l a t i o n .  The i n f e r e n c e s  a r e  t h a t  a n  i n d i v i d u a l ' s  
academic e d u c a t i o n  w i l l  no l o n g e r  se rve  him a d e q u a t e l y  t h r o u g h  h i s  ac t ive  
c a r e e r ,  b u t  w i l l ,  u n l e s s  c o n s t a n t l y  r e n e w e d ,  become o b s o l e t e  several t imes 
over  d u r i n g  h i s  working l i f e .  Thus, t h e  s t a t e m e n t  is sometimes h e a r d  t h a t  
t h e  e n g i n e e r ' s  p r o f e s s i o n a l  h a l f  l i f e  is  about t e n  y e a r s ,  o r  t h a t  t h e  a v e r a g e  
e n g i n e e r  w i l l  need t o  be  " r e t r e a d e d  e v e r y  t e n  y e a r s . "  

T h i s  s ta tement  i s  o b v i o u s l y  meant t o  a p p l y  t o  s p e c i a l i z e d  e d u c a t i o n  
r a t h e r  t h a n  t o  b a s i c  f o u n d a t i o n s ;  f o r ,  I b e l i e v e  t h a t  t h e  c h i e f  purpose of 
fo rma l  academic e d u c a t i o n  i s  t o  s t r e s s  fundamentals  and by emphasizing b a s i c  
f o u n d a t i o n s  t o  d e v e l o p  t h e  p r o c e s s e s  of s e l f - r e a s o n i n g ,  s e l f - c r i t i c i s m  - 
i n  s h o r t ,  s e l f - e d u c a t i o n  p o t e n t i a l l y  t o  f r e e  t h e  s t u d e n t  f rom t h e  t e a c h e r  for 
h i s  l i f e - l o n g  p r o c e s s  of e d u c a t i o n .  L i f e  is t o o  s h o r t  t o  a c h i e v e  t h i s  g o a l  
e f f i c i e n t l y  by  o n e ' s  s e l f ;  hence ,  t h e  need f o r  h i g h e r  e d u c a t i o n ,  and one of  
t h e  main f u n c t i o n s  of banding i n t o  p r o f e s s i o n a l  s o c i e t i e s .  Indeed,  t h e  re- 
t r a i n i n g  and  refreshment  of g r a d u a t e s  i n  m a i n t a i n i n g ,  improving,  o r  augmenting 
s k i l l s  is  a n  impor t an t  f u n c t i o n  and a c t i v i t y  of u n i v e r s i t i e s ;  t h e  f e d e r a l  
government and t h e  p r o f e s s i o n a l  s o c i e t y  a l s o  have r o l e s  t o  p l a y  i n  t h i s  
p r o c e s s  . 

Before  d e s c r i b i n g  next a few of t h e  c u r r e n t  e d u c a t i o n a l  programs of  NASA 
and of t h e  Lang ley  Research C e n t e r ,  i n  p a r t i c u l a r ,  t h a t  b e a r  on t h e s e  m a t t e r s ,  
a remark on a f ew odd c o n t r a s t s  w i t h  e a r l i e r  days may i n t e r e s t  you. When I 
came t o  work a t  Langley as a j u n i o r  p h y s i c i s t  i n  1930, t h e  NACA, charged by 
Congress  t o  u n d e r t a k e  " the  s c i e n t i f i c  s t u d y  of t h e  problems of f l i g h t  w i t h  a 
view t o  t h e i r  p r a c t i c a l  s o l u t i o n , "  had a t o t a l  number of employees around 250 
and a t o t a l  p e r s o n n e l  and expenses  budget of about  $500,000. I t  w a s  an 
e n e r g e t i c  g r o u p ,  s t i m u l a t e d  by a n  e x c i t i n g  new f i e l d  advanc ing  o n  a boundary 
between s c i e n c e  and e n g i n e e r i n g ,  tempered by t h e  rag ing  economic d e p r e s s i o n .  
We d i d  our  own computing t h e n  wi th  s l i d e  r u l e  and l o g  t a b l e s .  I r e c a l l  t h a t  
i n  t h e  1 9 3 0 ' s  t h e  famous B r i t i s h  e n g i n e e r ,  F. W. L a n c h e s t e r ,  i n t roduced  
" p o t t e d  l o g a r i t h m s , "  a 4- t o  8-page document (now o b s o l e t e )  t h a t  s o l d  f o r  
1 s h i l l i n g .  These are  not  "stewed" l o g a r i t h m s ,  b u t  a scheme based on p r a c t i -  
c a l  i n t e r p o l a t i o n  p r i n c i p l e s  for computat ion,  whereby t h e s e  f ew pages  p l u s  a 
s l i d e  r u l e  c o u l d  do  a l l  t h a t  a 700-page book of 7 -p lace  l o g a r i t h m s  would do. 
L a n c h e s t e r  w a s  a n  e x t r e m e l y  v e r s a t i l e  s c i e n t i s t  and engineer .  F i r s t  h e ,  and 
t h e n  Ludwig P r a n d t l ,  gave t h e  fundamental  i d e a s  f o r  t h e  span load ing  of a 
wing and t h e  t r a i l i n g  v o r t e x  f l o w  p i c t u r e  t h a t  a c c o u n t s  f o r  induced d rag .  It  
i s  odd t h a t  L a n c h e s t e r  is always c a l l e d  a n  e n g i n e e r ,  w h i l e  P r a n d t l  i s  termed 
a n  a e r o n a u t i c a l  s c i e n t i s t ;  pe rhaps  t h i s  i s  so because  P r a n d t l  was a b e t t e r  
ma themat i c i an .  
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The b i g  computers  which have evolved s i n c e  around 1950 have t r a n s f e r r e d  
i n g e n u i t y  i n  o t h e r  d i r e c t i o n s  (Lang ley ,  i n c i d e n t a l l y ,  w a s  one of t h e  f i r s t  t o  
have t h e  r e l a y - t y p e  B e l l  machine,  p r e d e c e s s o r  t o  t h e  high-speed t y p e s ) ,  and 
have become so much a p a r t  of t h e  scene ry  t h a t  we speak of the-"computer  age" 
and t h e  road t o  s e l f - r e g u l a t o r y ,  s e l f - o r g a n i z i n g  and a d a p t i v e  systems - t h a t  
i s ,  t o  automation.  They have a n  enormous r o l e  i n  s p a c e ,  a s  w i t n e s s  t h e  rea l  
t i m e  c o n t r o l  o f  a manned s a t e l l i t e ,  or u s e  i n  t ravel  t o  t h e  moon. 

The g o a l s  of our large a e r o n a u t i c a l  and space programs, f o r  which NASA 
i s  i n v e s t i n g  a t  t h e  r a t e  of over  $5 b i l l i o n  a y e a r ,  s e r v e  as  f o c a l  p o i n t s ,  
domains of exc i t emen t  f o r  advancing s c i e n t i f i c  and t e c h n i c a l  d i s c i p l i n e s .  
The s i z e  o f  these programs and t h e i r  i n t e r a c t i o n  w i t h  i n d u s t r y  and u n i v e r s -  
i t i e s  a r e  e v i d e n t  from t h e s e  s t a t i s t i c s .*  More t h a n  90 p e r c e n t  of NASA's 
ae rospace  mrk  i s  performed under c o n t r a c t  w i th  i n d u s t r y .  The a e r o s p a c e  pro- 
gram employs approx ima te ly  80,000 e n g i n e e r s  and s c i e n t i s t s .  O f  t h i s  t o t a l  , 
12 ,000  work i n s i d e  t e n  NASA C e n t e r s  and a t  NASA Headquar t e r s  i n  Washington, 
D . C .  The r ema in ing  68,000 are  employed on NASA c o n t r a c t s  and g r a n t s .  The 
t o t a l  r e p r e s e n t s  about 5 p e r c e n t  of t h e  e s t i m a t e d  m i l l i o n  e n g i n e e r s  and h a l f -  
m i l l i o n  s c i e n t i s t s  i n  the  United S t a t e s .  Th i s  v a s t  program can  b e  ach ieved  
o n l y  by u s i n g  and deve lop ing  t h e  supe rb  r e s o u r c e s  which ex is t  w i t h i n  t h e  
N a t i o n ' s  i n d u s t r i a l  and e d u c a t i o n a l  world.  Governmental in-house a c t i v i t y  
i s  d i r e c t e d  toward t h e  conduct  of r e s e a r c h  f o r  which e x i s t i n g  f e d e r a l  l a b o r a -  
t o r i e s  have a s p e c i a l  competence and t o  t h e  s u p e r v i s i o n ,  i n t e g r a t i o n ,  and 
a d m i n i s t r a t  ion of  NASA c o n t r a c t s .  Obv ious ly ,  we must m a i n t a i n  a competence 
w i t h i n  our own o r g a n i z a t i o n  t o  i n s u r e  t h a t  NASA's m i s s i o n s  are accomplished 
w i t h  t h e  e f f e c t i v e  u s e  of a v a i l a b l e  r e s o u r c e s  and t h e  maximum a s s u r a n c e  of 
t i m e l y  success .  

Two out of t h r e e  NASA t e c h n i c a l  employees are educa ted  a s  e n g i n e e r s .  
The predominant d e g r e e s  a re  ob ta ined  i n  mechan ica l ,  e l e c t r i c a l ,  and a e r o n a u t  i- 
tal eng inee r ing  which r e p r e s e n t ,  r e s p e c t i v e l y ,  o n e - t h i r d ,  o n e - q u a r t e r ,  and 
one-f i f t h  of t h e  t o t a l  of e n g i n e e r s .  Those t r a i n e d  i n  mathematics  and p h y s i c s  
make up most of t h e  remainder of t h e  NASA s t a f f .  About 2 p e r c e n t  are  c h e m i s t s  
and 1 p e r c e n t  are t r a i n e d  i n  t h e  l i f e  s c i e n c e s .  

The i n c r e a s e d  r e q u i r e m e n t s  f o r  s c i e n t i s t s  and e n g i n e e r s  i n  t h i s  decade 
from 1 . 3  m i l l i o n  i n  1960 t o  2 . 1  m i l l i o n  i n  1970, as  e s t i m a t e d  by t h e  N a t i o n a l  
S c i e n c e  Founda t ion ,  a r e  expec ted  t o  r e s u l t  from c o n t i n u e d  economic growth,  
expanding r e s e a r c h  and development a c t i v i t i e s ,  e x p l o i t a t i o n  of t h e  r e s u l t i n g  
d i s c o v e r i e s  , and t h e  growing c o m p l e x i t i e s  o f  new p r o d u c t s  and p r o c e s s e s  f o r  
c i v i l i a n  and m i l i t a r y  use.  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  Saturn-Apollo-  . Moon program i n  t h e  r ema in ing  s i x t i e s  w i l l  r e q u i r e  p a r t i c i p a t i o n  of a n  estim- 
ated 20,000 companies and 300,000 peop le .  There are 5,000 major  i n d u s t r i a l  
f i r m s  a c t i v e l y  working on v a r i o u s  p h a s e s  of t h i s  program a t  t h e  p r e s e n t  t i m e .  

* "The Engineer and Government P o l i c y , "  by F. L.  Thompson, p r e s e n t e d  t o  ASEE 
a t  Ru tge r s  U n i v e r s i t y ,  May 1964 
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The in-house e f f o r t  is  l a r g e l y  concen t r a t ed  among t h e  12,000 employees 
i n  t h e  Marsha l l  Space F l i g h t  C e n t e r  i n  Alabama and a t  t h e  Manned S p a c e c r a f t  
Cen te r  i n  Texas.  S c i e n t i f i c  and e n g i n e e r i n g  suppor t  o f  t h i s  program i s  
s u p p l i e d  by some of t h e  e f f o r t  o f  t h e  NASA Research C e n t e r s ,  of which Langley 
i s  one. The Research C e n t e r s  conce rn  themselves  wi th  o t h e r  s i g n i f i c a n t  
a e r o s p a c e  p r o j e c t s ,  among which t h e  Supersonic  C o m e r i c a l  A i r  T r a n s p o r t  now 
s t a n d s  o u t ,  a n d ,  of c o u r s e ,  w i t h  concep tua l  and e a r l y  phases  of f u t u r e  pro- 
grams. NASA h a s  r ecogn ized  from i t s  fo rma t ion  and from i t s  C h a r t e r  t h e  need 
t o  t i e  ou r  un ique  u n i v e r s i t y  r e s o u r c e s  i n t o  i t s  advanced r e s e a r c h  and t e c h -  
nology programs. A s i g n i f i c a n t  p o r t i o n  of t h e  N a t i o n ' s  u n i v e r s i t y  complex 
i s  involved i n  t h e  NASA program, concerning i t s e l f  no t  o n l y  w i t h  problems of 
manned space  f l i g h t ,  b u t  a l s o  w i t h  a more a c c u r a t e  d e s c r i p t i o n  of  t h e  space 
environment - t h e  moon, t h e  n e a r - e a r t h  p l a n e t s ,  and t h e  complex s o l a r -  
t e r r e s t r i a l  r e l a t i o n s h i p .  

The large impact on and numerous c o n t a c t s  of NASA w i t h  e d u c a t i o n a l  i n s t i -  
t u t i o n s  have been  t h e  s u b j e c t  of a r e c e n t  t h ree -day  NASA Program Review Con- 
f e r e n c e  a t  Kansas C i t y ,  a t t e n d e d  by ove r  600 e d u c a t o r s .  It w i l l  s u f f i c e  h e r e  
mere ly  t o  i n d i c a t e  t h e  scope of t h e s e  programs. C o s t s  of t h e s e  programs are  
c u r r e n t l y  around $120 m i l l i o n .  Some 2 0 0  u n i v e r s i t i e s  a r e  p a r t i c i p a t i n g .  The 
programs i n c l u d e  hundreds of i n d i v i d u a l  g r a n t s  f o r  r e s e a r c h ,  t r a i n e e s h i p s  f o r  
u n d e r g r a d u a t e s ,  g r a d u a t e  programs h a v i n g  a goa l  of p roduc ing  n e a r l y  1,000 
Ph.D. ' s  e a c h  y e a r ,  many m u l t i d i s c i p l i n a r y  g r a n t s  f o r  s u p p o r t  of b a s i c  r e s e a r c h ,  
summer i n s t i t u t e s ,  space-f l i g h t  expe r imen t s ,  g r a n t s  f o r  r e s e a r c h  and l a b o r a -  
t o r y  f a c i l i t i e s .  These programs were f r a n k l y  reviewed w i t h  v e r y  f a v o r a b l e  
a p p r o v a l  of  t h e  audience.  When a v a i l a b l e  i n  p u b l i s h e d  form,  I a m  s u r e  you 
w i l l  f i n d  t h e  f u l l  p roceed ings  of t h i s  meeting most i n t e r e s t i n g .  

Coming c l o s e r  t o  my own e x p e r i e n c e  and c o n t a c t s ,  I would l i k e  now t o  con- 
c e n t r a t e  more d i r e c t l y  on e d u c a t i o n a l  programs of t h e  Langley Research C e n t e r ,  
e s p e c i a l l y  i n  r e l a t i o n  t o  c o n t a c t s  w i t h  p r o f e s s i o n a l  s o c i e t i e s .  Lang ley  h a s  
found it n e c e s s a r y  t o  e s t a b l i s h  and m a i n t a i n  c o n t i n u i n g  e d u c a t i o n a l  opportun- 
i t i e s  f o r  t h e  s t a f f  a c r o s s  a broad f r o n t .  I t  i s  t h e  p o l i c y  of NASA t o  encour- 
age e n g i n e e r s ,  s c i e n t i s t s ,  and o t h e r  p r o f e s s i o n a l  s t a f f  members t o  i n c r e a s e  
t h e i r  c a p a c i t y  f o r  r e s e a r c h  by p a r t i c i p a t i n g  i n  employee development programs. 
A t o t a l  o f  a b o u t  500 p r o f e s s i o n a l  employees, o n e - t h i r d  of t h e  p r o f e s s i o n a l  
s t a f f ,  a re  e n r o l l e d  i n  t h e  Lang ley  Research C e n t e r ' s  g r a d u a t e  e d u c a t i o n  pro- 
gram, p u r s u i n g  advanced s t u d i e s  i n  programs conducted i n  c o o p e r a t i o n  w i t h  
some 20  c o l l e g e s  and u n i v e r s i t i e s .  I n  p a r t i c u l a r ,  t h e  V i r g i n i a  A s s o c i a t e d  
Resea rch  C e n t e r  (VARC) comprised of t h e  Co l l ege  of W i l l i a m  and Mary, Univer- 
s i t y  of V i r g i n i a ,  and V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e ,  i s  b e g i n n i n g  t o  p l a y  
a s ignif  i c a n t  r o l e  i n  t h e s e  programs. 

AS e n g i n e e r i n g  r e s e a r c h  and p r a c t i c e  encompass new f i e l d s ,  t h e  i n t e r f a c e  
f o r  g r a d u a t e  t r a i n i n g  between t h e  classroom and p r a c t i c e  becomes more d i f f  i- 
c u l t .  What s c h o o l s  c a n  a f f o r d  e x p e n s i v e  a r c  j e t s ,  c y c l o t r o n s ,  s p e c i a l i z e d  
wind t u n n e l s ,  magneto-plasma f a c i l i t i e s ,  l a r g e  compute r s ,  etc.? The med ica l  
d o c t o r  moves i n t o  a h o s p i t a l  f o r  i n t e r n s h i p  and p r a c t i c e s  on peop le .  Where 
d o e s  t h e  e n g i n e e r  come t o  g r i p s  w i t h  h i s  problems b e f o r e  he p r a c t i c e s ?  
Because of i t s  p r o x i m i t y  t o  Langley,  VARC h a s  t h e  o p p o r t u n i t y  t o  do something 
a b o u t  t h e s e  problems,  and some of t h e  concep t s  sugges t ed  f o r  VARC invo lve  t h e  
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b r i n g i n g  of g r a d u a t e  e n g i n e e r s  i n t o  c l o s e  c o n t a c t  with major  f a c i l i t i e s ,  
a d j a c e n t l y  l o c a t e d  or a few miles  away, a t  Langley d u r i n g  t h e i r  g r a d u a t e  
e d u c a t i o n ,  and d u r i n g  work on r e s e a r c h  problems. T h i s  mechanism not  o n l y  
s t r e n g t h e n s  t h e  Research Center ,  b u t  by r e g u l a r  t u r n o v e r  t o  i n d u s t r y  f u r n -  
i s h e s  a hard c o r e  of pe r sonne l  t e c h n i c a l l y  competent.  

Langley h a s  a l s o  a c o o p e r a t i v e  engineer ing  program, a h i g h l y  s u c c e s s f u l  
one ,  t h a t  combines a l t e r n a t e  m r k  and c o l l e g e - r e s i d e n c e  p e r i o d s  f o r  under- 
g r a d u a t e s  seeking d e g r e e s .  The more t h a n  100 p a r t i c i p a t i n g  employees are  
a t t e n d i n g  c o l l e g e s  and u n i v e r s i t i e s  i n  t h e  area eas t  of t h e  M i s s i s s i p p i  River. 
To round o u t  o u r  i n t e r e s t  i n  t h e  e d u c a t i o n  of t h e  s c i e n t  i s t - e n g i n e e r - t e c h n i c i a n  
team, we have a n  a c c r e d i t e d  a p p r e n t i c e s h i p  program i n i t i a t e d  over  20 y e a r s  ago 
t h a t  h a s  been a n  impor t an t  f a c t o r  i n  t h e  development of s k i l l  and knowledge 
r e q u i r e d  t o  keep shop methods and t e c h n i q u e s  a b r e a s t  of demands of advanced 
r e s e a r c h .  It i s  of s i g n i f i c a n c e  t h a t  of o v e r  600 graduates  of t h i s  a p p r e n t i c e  
school  abou t  500 a re  s t i l l  working f o r  NASA i n  numerous t r a d e s  and s k i l l s .  
A l l  t h e s e  programs have been of i n e s t i m a b l e  v a l u e  a l s o  i n  r e c r u i t i n g  and re- 
t a i n i n g  a competent s t a f f .  

It is  a p p r o p r i a t e  t o  ment ion t h e  ASEE-NASA Summer F a c u l t y  F e l l o w s h i p  
program which was i n i t i a t e d  b y  several NASA C e n t e r s  l a s t  y e a r  and which i s  
b e i n g  expanded and c o n t i n u e d  t h i s  summer. Th i s  is a 10-week summer program 
f o r  t h e  mutual b e n e f i t  of young u n i v e r s i t y  f a c u l t y  members and NASA f o r  co- 
o p e r a t i v e  r e s e a r c h  and i n s t r u c t i o n .  The o f f i c i a l  l e a f l e t  s t a t e s  t h e s e  ob- 
j e c t i v e s :  (1) To f u r t h e r  t h e  p r o f e s s i o n a l  knowledge of q u a l i f i e d  e n g i n e e r i n g  
and s c i e n c e  t e a c h e r s ,  ( 2 )  To s t i m u l a t e  a n  exchange of i d e a s  between p a r t i c i -  
p a n t s  and NASA, and ( 3 )  To e n r i c h  and r e f r e s h  t h e  r e s e a r c h  and t e a c h i n g  
a c t i v i t i e s  of p a r t i c i p a n t s '  i n s t i t u t i o n s .  

The p o l i c y  of o b t a i n i n g  services of s p e c i a l i s t  l e c t u r e r s - c o n s u l t a n t s  f o r  
p e r i o d s  of one or two days t o  one or t m  weeks h a s  been g r e a t l y  l i b e r a l i z e d  
i n  r e c e n t  y e a r s .  
t h e  s t a f f .  A l so  g r e a t l y  l i b e r a l i z e d  i s  t h e  r e p r e s e n t a t i o n  of Lang ley  s t a f f  
a t  s p e c i a l i z e d  summer c o u r s e s  g i v e n  by v a r i o u s  u n i v e r s i t i e s .  

These a r r angemen t s  are much a p p r e c i a t e d  and w i d e l y  used by 

The p r a c t i c e  of many u n i v e r s i t i e s  t o  o f f e r  s p e c i a l i z e d  c o u r s e s  of c u r r e n t  
t e c h n i c a l  i n t e r e s t  ( g e n e r a l l y  wi thou t  academic c r e d i t )  f o r  p e r i o d s  of one or 
more weeks  d u r i n g  t h e  summer i s ,  i n  my o p i n i o n ,  an impor t an t  a s p e c t  of con- 
t i n u i n g  e d u c a t i o n .  The p r a c t i c e  h a s  e x i s t e d  f o r  t e a c h e r s  f o r  a g rea t  many 
y e a r s ,  but  f o r  t h e  b e n e f i t  of r e f r e s h i n g  t e c h n i c a l  and s c i e n t i f i c  people  i n  
i n d u s t r y  and government,  I b e l i e v e ,  i t  i s  r e l a t i v e l y  new. Among t h e  l e a d e r s  
have been Massachuse t t s  I n s t i t u t e  of Technology,  t h e  U n i v e r s i t y  of Michigan,  
and t h e  U n i v e r s i t y  of C a l i f o r n i a .  C l e a r l y ,  t h e s e  c o u r s e s  m u s t  change w i t h  
t h e  t imes  and need ove rhau l ing  almost  a n n u a l l y .  A t  Langley we t a k e  advan tage  
of t h e  o p p o r t u n i t y  of e n r o l l i n g  several s t a f f  members i n  such c o u r s e s  e a c h  
y e a r .  
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s i z e s  t h e  need f o r  e n g i n e e r s  and s c i e n t i s t s  t o  m a i n t a i n  c l o s e  l i a i s o n ,  supp le -  
ment ing p u b l i s h e d  in fo rma t  i o n  with c o n f e r e n c e s  and o t h e r  p e r s o n a l  c o n t a c t s  
t h a t  h e l p  f i l l  t h e  gap  between t h e  c o l l e c t i n g  and d i s s e m i n a t i o n  of s c i e n t i f i c  
d a t a .  T h i s  a b i l i t y  of t h e  s c i e n t i s t  and eng inee r  t o  communicate is  pe rhaps  

There is a c l e a r  o b l i g a t i o n  t o  communicate, r e p o r t ,  and d i s s e m i n a t e  
s i g n i f i c a n t  r e s e a r c h  r e s u l t s  promptly and e f f i c i e n t l y ,  and t h i s  is e s p e c i a l l y  
t r u e  f o r  c o s t l y  r e s e a r c h  t o  avoid unnecessa ry  d u p l i c a t i o n .  Besides  i t s  own 
system of v a r i e d  r e p o r t s ,  NASA encourages  p u b l i c a t i o n  i n  r ecogn ized  j o u r n a l s ,  
many of which a r e  j o u r n a l s  of p r o f e s s i o n a l  s o c i e t i e s .  A few s t a t i s t i c s  of my 
own D i v i s i o n  on i t s  i n t e r a c t i o n  w i t h  p r o f e s s i o n a l  s o c i e t i e s  by t a l k s  and 
p a p e r s  d u r i n g  t h e  p a s t  y e a r  may be of  i n t e r e s t .  The D i v i s i o n  h a s  about  105 
p r o f e s s i o n a l  e n g i n e e r s  engaged i n  r e s e a r c h  and development i n  areas of Acous- 
t i c s  ( n o i s e ) ,  S t r u c t u r a l  Dynamics, A e r o e l a s t i c i t y ,  Landing Dynamics, and 
V i b r a t i o n .  More t h a n  65 c o n t r i b u t e d  p a p e r s  o r  t a l k s  t o  p r o f e s s i o n a l  s o c i e t i e s ,  
some j o i n t l y  a u t h o r e d ,  were g i v e n ,  as  w e l l  a s  about  a dozen semina r s  a t  u n i v e r -  
s i t  ies .  There were s ix  p a p e r s  p r e s e n t e d  a t  i n t e r n a t i o n a l  c o n f e r e n c e s ,  r a n g i n g .  
g e o g r a p h i c a l l y  from I n d i a  t o  B u l g a r i a .  (Among t h e  s o c i e t i e s  r e p r e s e n t e d  were : 
Acous t .  SOC. of America,  SAE, ASCE, N.Y. Acad. of S c i e n c e ,  AGARD, A I A A ,  V i r -  
g i n i a  Acad. of S c i e n c e ,  ASME, ASChE, ASTM, IES, AMS, AGU, e t c . )  I n  a d d i t i o n ,  
t h e r e  i s  r e p r e s e n t a t i v e  a t t e n d a n c e  a t  s p e c i a l i s t  mee t ings  wi thou t  t h e  r e q u i r e -  
ment of a p r e s e n t a t i o n .  

A v e x a t i o u s  problem is  t h e  m u l t i p l i c i t y  of m e e t i n g s  on t h e  same or  s imi la r  
t o p i c s .  T h i s  h a s  come a b o u t  p rominen t ly  i n  r e c e n t  y e a r s  b y  t h e  o v e r l a p p i n g  of 
d i s c i p l i n e s ,  t h e  b i g  systems of c u r r e n t  i n t e r e s t ,  and t h e  v a r i o u s  i n t e r f a c e s  
and c o m p e t i t i o n  among s o c i e t i e s .  With t h e  o v e r l a p p i n g  of m e e t i n g s  and t o p i c s  
and w i t h  t h e  g e n e r a l  t i g h t e n i n g  o f  a l l  c o s t s ,  t h e  problem of r e t a i n i n g  e s sen -  
t i a l  government and i n d u s t r y  s u p p o r t  f o r  a t t e n d e e s  is becoming much more d i f -  
f i c u l t .  
of j o i n t l y  sponsored mee t ings .  I t  h a s  probably been a c h i e f  f a c t o r  i n  t h e  
amalgamation of several s o c i e t i e s ,  e .g . ,  t h e  American I n s t i t u t e  o f  E l e c t r i c a l  
E n g i n e e r s  and  t h e  I n s t i t u t e  of Radio Engineers  i n t o  t h e  I n s t i t u t e  of E lec t r ica l  
and E l e c t r o n i c  E n g i n e e r s ,  and t h e  I n s t i t u t e  of A e r o n a u t i c a l  S c i e n c e s  and t h e  
American Rocket S o c i e t y  i n t o  t h e  American I n s t i t u t e  of A e r o n a u t i c s  and As t ro -  
n a u t i c s .  S t i l l ,  t h e r e  is much o v e r l a p ,  e . g . ,  i n  t h e  f i e l d  of r e s e a r c h  on 
problems of v i b r a t i o n s ,  w i t h  s p e c i a l  mee t ings  by t h e  American S o c i e t y  of Mech- 
a n i c a l  E n g i n e e r s ,  t h e  A c o u s t i c a l  S o c i e t y  of America,  t h e  American I n s t i t u t e  of 
A e r o n a u t i c s  and A s t r o n a u t i c s ,  t h e  I n s t i t u t e  of Environmental  S c i e n c e s ,  and 
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t h e  Shock, V i b r a t i o n  and A s s o c i a t e d  Environments Symposia i n i t i a t e d  by t h e  
O f f i c e  of Naval Research ( j o i n t l y  sponsored and now c a l l e d  t h e  Shock and 
V i b r a t i o n  I n f o r m a t i o n  C e n t e r ) ,  t o  mention o n l y  p a r t  of t h e  s t o r y .  

P r o f e s s i o n a l  s o c i e t i e s  g e n e r a l l y  have g o a l s  r e l a t e d  t o  1) advancement of 
t h e  status of t h e  p r o f e s s i o n  ( l i k e  a u n i o n ) ;  2)  advancement of t h e  s t a t e - o f -  
t h e - a r t  through pub1 i c a t i o n s ,  ( a )  r e s e a r c h  or t e c h n i c a l ,  ( b )  t r ade  or p r o d u c t ;  
and 3)  meetings ( t e c h n i c a l  and social  o b j e c t i v e s ) .  

Meetings a r e  of several t y p e s :  t h e y  may be s e c t i o n a l ,  n a t i o n a l ,  o r  in-  
t e r n a t i o n a l ;  of a broad spec t rum c o v e r i n g  many d i v e r s e  t e c h n i c a l  areas,  o r  
devoted t o  a s i n g l e  t e c h n i c a l  d i s c i p l i n e ,  a s p e c i a l i s t  t y p e  mee t ing ,  a l s o  
p a r t l y  t u t o r i a l .  
problems r e l a t e d  t o  a p a r t i c u l a r  l a r g e - s c a l e  m i s s i o n  o r  p r o j e c t .  
c a n  I n s t i t u t e  of A e r o n a u t i c s  and A s t r o n a u t i c s  l i s t s  some 36 t e c h n i c a l  com- 
m i t t e e s  h a v i n g  a t o t a l  of ove r  600 members among them. 
i s  t h e  aim of many t e c h n i c a l  mee t ings  h e l d  a t  t h e  n a t i o n a l  level .  For example,  
AIAA i n  1964 h e l d  25 such m e e t i n g s ,  of which n i n e  were held j o i n t l y  w i t h  o t h e r  
s o c i e t i e s ;  ove r  1 , 6 0 0  t e c h n i c a l  p a p e r s  were p r e s e n t e d  d u r i n g  t h e  y e a r .  

There is  a l s o  t h e  d e v i c e  of mee t ings  devoted t o  t e c h n i c a l  
The A m e r i -  

Con t inu ing  e d u c a t i o n  

Some s t a t i s t i c s  on a f o r t h c o m i n g  I n t e r n a t i o n a l  S p e c i a l i s t  Mee t ing  on 
S t r u c t u r a l  Dynamics a t  Cambridge, M a s s a c h u s e t t s ,  i n  which I a m  i n v o l v e d ,  may 
be  of i n t e r e s t :  122 t e c h n i c a l  p a p e r s  have b e e n  r e c e i v e d ,  72 from i n d u s t r y ,  
15 from government a g e n c i e s ,  22 from u n i v e r s i t i e s ,  and 13 f o r e i g n .  (Of t h e  
22 from u n i v e r s i t i e s ,  o n l y  one is from t h e  S o u t h e a s t . )  Only o n e - t h i r d  of t h e  
t o t a l  can b e  accep ted  f o r  d e l i v e r y  i n  t h e  t h r e e - d a y  mee t ing  i f  s i m u l t a n e o u s  
s e s s i o n s  a r e  t o  be avo ided .  

AIAA i s  p l a n n i n g ,  I a m  t o l d ,  many ( 7 )  r e g i o n a l  s t u d e n t  c o n f e r e n c e s  t h i s  
y e a r .  Ou t s t and ing  s t u d e n t s  from abou t  90 s t u d e n t  b r a n c h e s  w i l l  g a t h e r  i n  t h e  
r e g i o n s  f o r  p a p e r  p r e s e n t a t i o n s ,  i n s p e c t i o n  t o u r s ,  s o c i a l  c o n t a c t  w i t h  indus-  
t r y  members, and f o r  similar b e n e f i t s .  I canno t  speak  f i r s t - h a n d ,  as  many of 
you c a n ,  on how t h e s e  s t u d e n t  a f f a i r s  t u r n  o u t .  They a re  o b v i o u s l y  of advan- 
t a g e  t o  the  p a r e n t  s o c i e t y  i n  a s s u r i n g  t u r n o v e r ,  and it i s  l i k e l y  t h e y  a r e  
b e n e f i c i a l  t o  many s t u d e n t s .  My men ta l  r e s e r v a t i o n s  would r e l a t e  t o  e a r l y  
exposure  of t h e  s t u d e n t ,  s a y ,  b e f o r e  h i s  s e n i o r  y e a r ,  and t o  t h e  d i v e r s i o n  of 
b u i l d i n g  of s u p e r s t r u c t u r e  b e f o r e  f o u n d a t i o n s  i n  e d u c a t i o n  have been set .  

I t  i s  t o  b e  noted t h a t  a s u c c e s s f u l  l a r g e  p r o f e s s i o n a l  s o c i e t y  i s  of 
n e c e s s i t y  a complex o r g a n i z a t i o n .  There i s  t h u s  a t endency  toward bu reauc racy ,  
w i t h  i t s  a t t e n d a n t  v i r t u e s  or f a u l t s ;  it i s  e s s e n t i a l  f o r  t h e  membership t o  
p r e v e n t  t h i s  t endency  t o  l e a d  t o  s t a g n a t i o n  o r  t o  t a k i n g  o v e r  c o m p l e t e l y  t o  t h e  
d e t r i m e n t  of t h e  t e c h n i c a l  s i d e ,  i f  t h e  s o c i e t y  is  t o  t h r i v e  on t h e  t e c h n i c a l  
l eve l .  A l l  t o o  e a s i l y  c a n  t h e  s o c i a l  and b u s i n e s s  e n d s  o f  a s o c i e t y  become 
ends  i n  themselves .  I t  is  i n t e r e s t i n g  t o  n o t e  t h a t  of t h e  AIAA membership of 
o v e r  36,000, o n l y  about  o n e - f o u r t h  a c t u a l l y  s u b s c r i b e  t o  t h e  main t e c h n i c a l  
j o u r n a l  ( J o u r n a l  of  t h e  A I A A ) ,  and o n l y  a b o u t  o n e - t e n t h  of t h e  membership or 
less  s u b s c r i b e  t o  t h e  new e n g i n e e r i r g  j o u r n a l s  ( J o u r n a l  of S p a c e c r a f t  and 
Rocke t s ,  and J o u r n a l  of  A i r c r a f t ) .  
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One of t h e  impor t an t  t a s k s  f o r  u n i v e r s i t i e s  t o  u n d e r t a k e  more sys t ema t i c -  
a l l y  t h a n  t h e y  d o  i s ,  I b e l i e v e ,  s ee ing  t o  it t h a t  by  t h e  t i m e  a s t u d e n t  
g r a d u a t e s  he knows how t o  g i v e  a c r i s p ,  c l e a r  t e c h n i c a l  t a l k .  J o u r n a l  c l u b s  
o r  student-member c l u b s  or seminar  groups  w i t h  proper  guidance  o r  s e l f - c r i t i c i s m  
c a n  p o s s i b l y  serve t h i s  end.  One is  c o n t i n u a l l y  d i s a p p o i n t e d  a t  p r o f e s s i o n a l  
meet ings  by  t h e  sma l l  p e r c e n t a g e  of r e a l l y  good p a p e r s ,  bu t  m o s t l y  d i s a p p o i n t -  
ment ensues  from poor p r e s e n t a t i o n s ,  f o r  even o r d i n a r y  p a p e r s  can b e  u s e f u l  o r  
t u t o r i a l  i f  w e l l  p r e s e n t e d .  A t  Langley ,  we g e n e r a l l y  f e e l  t h a t  when a man 
o f f e r s  a p a p e r ,  bo th  h i s  own r e p u t a t i o n  and t h a t  of t h e  o r g a n i z a t i o n  i s  p u t  on 
t h e  l i n e  and t h a t  it is  t h e  o b l i g a t i o n  of a s u p e r v i s o r  t o  h e l p  t o  see t h a t  t h e  
paper  and t h e  man a r e  r e a d y  f o r  e f f e c t i v e  d e l i v e r y .  I would l i k e  t o  b e l i e v e  
t h a t  a s i m i l a r  o b l i g a t i o n  e x i s t s  a t  depar tments  of a u n i v e r s i t y  towards  t h e i r  
r e p r e s e n t a t i v e s ,  whether  s t u d e n t  or  f a c u l t y .  I n  t h i s  way t h e  u n i v e r s i t i e s  
can  c e r t a i n l y  h e l p  t h e  p r o f e s s i o n a l  s o c i e t i e s  t o  improve t h e  impact of t h e i r  
t e c h n i c  a 1  mee t ings  . 

The r e q u i r e m e n t s  of a g o d  t e c h n i c a l  t a l k  a r e  e a s y  t o  put  down, b u t  d i f -  
f i c u l t  t o  r e a l i z e  - c l a r i t y ,  b r e v i t y ,  r e l a t i o n s h i p ,  n o v e l t y ,  q u a l i t y  f o r  bo th  
o r a l  and w r i t t e n  p r e s e n t a t i o n s ,  a v a i l a b i l i t y  of p r e p r i n t s ;  e s p e c i a l l y  import-  
a n t  are r e a d a b l e  s l i d e s  and i l l u s t r a t i v e  m a t e r i a l  des igned  t o  enhance t h e  o r a l  
p r e s e n t a t i o n .  

I t  i s  common knowledge t h a t  meet ing places a r e  a l s o  market p l a c e s  f o r  
r e c r u i t i n g  f o r  i n d u s t r y  and u n i v e r s i t i e s .  A worthy u s e  of a t t e n d a n c e  a t  such  
mee t ings  of i n t e r  est  f o r  g r a d u a t e  e n g i n e e r i n g  is t h e  s o l i c i t i n g  of o u t s t a n d i n g  
i n d i v i d u a l s  or o u t s t a n d i n g  t a l k s  f o r  " repea t"  per formances  a t  u n i v e r s i t y  
seminars .  
t u n i t i e s  t h a n  t h e y  do. It remains  u n f o r t u n a t e l y  t r u e  t h a t  d e s p i t e  t h e  m u l t i -  
t u d e s  of p a p e r s ,  t h e r e  is  s t i l l  a g r e a t  sho r t age  of good p a p e r s  a t  p r a c t i c a l l y .  
a l l  mee t ings  and t h a t  the e d u c a t i o n a l  i n f l u e n c e  of s o c i e t i e s ,  w h i l e  p o t e n t i a l l y  
s t r o n g ,  is  s t i l l  r e l a t i v e l y  weak. 

I t h i n k  u n i v e r s i t i e s  cou ld  make more e f f e c t i v e  u s e  of  s u c h  oppor- 

An e x t r e m e l y  i n t e r e s t i n g  and s i g n i f i c a n t  development on t h e  h o r i z o n  f o r  
e n g i n e e r s  i s  t h e  c u r r e n t  e s t a b l i s h m e n t  of t h e  Na t iona l  Academy of Eng inee r ing ,  
somewhat p a r a l l e l  t o  t h e  Na t iona l  Academy of S c i e n c e s  and s t a r t i n g  i n  close 
c o l l a b o r a t i o n  w i t h  it. The NAS, i n  i t s  c a p a c i t y  of  a d v i s i n g  t h e  government,  
f r e q u e n t l y  h a s  n o t  been  i n  a p o s i t i o n  t o  a s s e s s  r e a l i s t i c a l l y  t h e  e n g i n e e r i n g  
phases  of s c i e n t i f i c  and t e c h n o l o g i c a l  programs. These p a r t s  of t h e  b i g  
sys tem programs have been t h e  most c o s t l y  ones ,  and t h e r e  h a s  ensued t h e  re- 
commendation of NAS t o  form t h e  Na t iona l  Academy of Engineer ing .  It i s  l i k e l y  
t h a t  t h i s  new Academy w i l l  have major  i n f l u e n c e  on government r e s e a r c h ,  grad-  
u a t e  e n g i n e e r i n g ,  and p r o f e s s i o n a l  s o c i e t i e s ,  and indeed ,  on t h e  t e c h n o l o g i c a l  
growth of t h e  Na t ion  a s  a whole. 

I n  b r i n g i n g  t h i s  paper  t o  a c l o s e ,  I wish t o  s t a t e  t h a t  I have en joyed  
t h e  o p p o r t u n i t y  of c o l l e c t i n g  my own though t s  on t h e s e  v a r i e d  t o p i c s  r e l a t i n g  
t o  c o n t i n u i n g  e d u c a t i o n ,  as  w e l l  a s  t h e  o p p o r t u n i t y  and excuse  t o  read t h e  
views of many prominent  i n d i v i d u a l s  and commit tees  t h a t  have w r i t t e n  about  
them. I am convinced  t h a t ,  a m i d s t  t h e  d e l i c a t e  and t h o r n y  p o s s i b i l i t i e s  ahead ,  
t h e  p a t h s  of c o n t i n u i n g  e d u c a t i o n ,  i n  which knowledge i s  tempered b y  e x p e r i e n c e ,  
by c r e a t i v i t y ,  and by wisdom, remain t h e  s u r e  p a t h s  t o  our  N a t i o n ' s  growth and 
s u r v i v a l .  
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